Abstract. Improvement of water use efficiency (WUE) in wheat is important for almost all agricultural practices, so Water use efficiency (WUE), is the ratio of grain yield to crop water use, provides a simple means of assessing whether yield is limited by water supply or other factors. Limited precipitation restricts yield of wheat grown in Tunisia, so supplement irrigation will be paramount in Mediterranean agriculture in the future where wheat is a major crop. The present study was carried out in two stations of the Regional Filed Crop Research Center of Béja, Tunisia, in sub humid climatic stage and Oued Miliz in semi arid, in sub humid experiment was conducted rainfed whereas three irrigations levels were used in semi arid condition. The aim of this work was to study effect of biocliamtic stage and supplemental irrigation on yield and water use efficiency. There was a significant difference (p < 0.05) in biological water use efficiency between two climatic stages for all varieties; whereas in the same condition there no significant difference between varieties.
Introduction
The most important consequences of climate change were its negative effect for the agricultural sector, economy, and a whole education in household incomes (Rosenzeig et al., 2004; Arnell et al., 2006; Alcamo et al., 2007; Iglesias and Garrote 2015) . In Tunisia, agriculture is the main consumer of available water resources (> 80%) (Douh et al., 2013) . Among all cultivated wheat, Triticum aestivum and Triticum durum are the most important cereal crops in the world and especially in Tunisia, which is a strategic sector. Indeed, cereal crop occupies one third of the cultivated area with 1.3 million ha in 2013 (Onagri, 2015) . The remaining area is cultivated with hexaploid bread wheat (Dalrymple, 1978) . In Tunisia, wheat represent more than 70% of cereals and they correspond to 35% of arable land, Wheat production is a priority in Tunisia and its increase is politically encouraged to reach national self-sufficiency, Weeds represent a continuing problem in Tunisian cereal production and are one of the limiting growing factors (Gressel et al., 2004; Latiri et al., 2010) . In arid and semi-arid areas, supplemental, and limited or deficit irrigation have been well studied and practiced for improving crop yield and increasing IWUE (Connor and Loomis 1991; Perrier and Salkini 1991; Li, 1993; English and Raja 1996; Oweis et al., 1998; Zhang et al., 1999; Wang et al., 2001; Kang et al., 2002) . The interests of researchers and farmers in wheat production are focused on enhancing WUE on the basis of increasing crop yields, rather than enhancing WUE by simply limiting the irrigation.
This paper reports a study that tried to explore the effect of climatic stage and supplemental irrigation in semi arid area on yield component and water use efficiency for some wheat varieties.
Materials and methods

Experiment field
The experimental sites were located in Béja (36° 44' 05" N and 9° 13' 35" E) and Oued Miliz (36° 26' 45" N and 8° 46' 48.9" E) in the North of Tunisia. Experiment was conducted from December to June 2015-2016 at the Regional Field Crops Research Center. The climate is characterized as semi arid in the region of Oued Miliz and sub humid in the region of Béja. Béja experiment design was conducted rain fed (I b ) according to a randomized complete block system with three replicates per treatment, divided into three blocks each with four varieties. Oued Miliz experiment design was a completely randomize block design divided into nine blocks each with four varieties (Figure 1 ).
Experiment consisted of three irrigation régimes (I0) rain fed, (It) full irrigated and (It/2) half irrigated. Daily weather data were recorded from a meteorological station installed in the experimental site Figure 2 
Methods
At harvesting, for grain yield measurement one square meter were chosen at random in each plot. The number of spike per m² was counted, before harvesting. The grains were sundried to a water content of about 10%. Spike number per ears was estimated using kernel mass, ear number and grain yield per m².
Water use efficiency WUE was obtained by comparing the yield with respect to water consumption. It was calculated using biological yields (straw and grain) and grain yields. WUE is generally expressed in kg/ha/mm and defines the amount of production a unit of water used. Thus its unit can be converted into kg/m 3 (1 kg/m 3 = 10 kg/ha/mm) which is more easily perceived.
Statistical analysis
All data obtained from the effects of different irrigation regime and climatic condition treatments on plants yields were subjected to a statistical analysis using analysis of variance (ANOVA). The Least Significant Difference (LSD) at probability of 5% was performed to evaluate means using SPSS for windows.
Results and discussions
Soil water content variation
As we can show in Figure 4a soil water content was between 15% and 42% and decreases over time for all three depths with a pic in March 44.28% where there was precipitation. Due to the severe climatic conditions and increased crop water requirements that enhance root extraction, soil water content decreases to 14% in all soil profiles at the end of the growing season. Figure 4b shows that for all three depths soil water content variation is almost identical with a slight phase shift. Water content ranging from 8.1% to 17.9%. The low values of the water content due to the increase of the root extraction and on the low water supply by rainfall. 
Yield component under different climate condition
Available soil water stored at planting and precipitation during the entire growing season are the only sources of water supply for wheat production. difference between the varieties for both climatic stage. Number spike were between 180 and 220 spike/m² with no significant difference. The harvest indexes ranged from 0.21% to 0.4% with the highest value of 0.4% for Neapolis at semi arid climatic condition due to their much higher grain yields. Two linear functions were fitted through regression analysis among the data from grain yield and total biomass for both sites S1 and S2, grain yield increased linearly with harvest index and total biomass with R² higher than 0.9 ( Figure 5 ) and the increase in grain yield under two climatic condition was result of the increase in both total biomass and harvest index which were in line with data in Figure 6 . Table 3 present yield components in semi arid condition under different irrigation level (Iot) full irrigated (Io/2) half irrigated and (I0) conducted rainfed. As we can show from the Table 3 generally there is no significant difference on biomass and grain yield in irrigation regime of all variety, the tree irrigated treatments indicate positive effects on grain yield. Such differences in grain yields may result from many reasons such as variety, soil, climate, crop management and agricultural techniques on improved practical measures such as enhancing seedling density, delaying sowing date, applying phosphorus fertilizer, etc, resulted in improved grain yield (Li et al., 2000) . Number of spike/m² was between 180 and 280 spike/m² with a no significant difference so spike number don't affected by irrigation, all varieties receive the same rainfall and irrigation in the milking stage, weight of 1,000-grain was found to not differ significantly between the two cultivars, neither in response to supplemental irrigation Although, irrigating at milking stage amplified grain weight. These results were in agreement with previous studies done by Mogenson et al. (1985) . 
Water use efficiency under différent climatic condition
Biological and grain water use efficiency for all varieties for both sub humid and semi arid climatic condition are presented in fig (7) . Results of statistical analysis showed significant differences (p < 0.05) in biological water use efficiency between two climatic stages for all varieties but in the same condition there were no significant difference between varieties. For grain water use efficiency no significant difference for two varieties BLG and Neapolis and for salim and agili*Khiar there was significant difference between varieties under different climatic stage for all varieties biological or grain water use efficiency in sub humid are high and most important than in semi-arid climatic condition. Hagan et al. (1967) also asserted that excessive irrigation delays the maturity, harvesting and decreased grain yield; (Jin et al., 1999) reported that excessive irrigation led to decrease the WUE of the crop and that effective deficit irrigation may result in higher production and WUE. Figure 8 indicate four linear relations between grain WUE and harvest index grain yield in site S1 and S2. The linearly increased grain WUE was the consequence of increase in harvest and grain yield. 
Water use efficiency under different irrigation regime
Grain and biological water use efficiency in semi arid condition under different irrigation level are presented in Figure 9 , The results of statistical analysis indicated there were non significant differences (p < 0.05) for irrigation régime on biological water use efficiency for all varieties with generally low value on no irrigated cultivars for salim and agil*Khiar were about 2.38 and 2.48 kg/m 3 . For grain water use efficiency no significant difference on irrigation regime for BLG and Néapolis varieties therefore a sigficant difference was observed is salim and agili* Khiar for no irrigated regime compared with the two irrigated régime with about 0.55 and 0.5 kg/m 3 for salim and agili* Khiar. These results approved by other studies (Musick et al., 1994; Howell et al., 1995; Jones and Popham, 1997; Eck, 1988; Zhang et al., 1998; Wang et al., 2001; Sun et al., 2006; Xue et al., 2006) , in a study conducted by Li et al. (2005) deficit irrigation had higher IWUE of 12.2-15.0 kg ha −1 mm −1 compared to full irrigation, which was 4.70-9.50 kg ha −1 mm −1 . In current years, many studies about the effects of supplemental irrigation on WUE have shown that appropriate supplemental irrigation can amplify crop yield by improving soil water content and their WUE significantly (Ehdaie, 1995; HoWell et al., 1998; Li et al., 1999; Deng et al., 2002; Zhang et al., 2004) . 
Conclusion
Result show from this experiment that for rainfed plot for both climatic stage yield components were more important in sub humid area, also for biological and grain water use efficiency, there was linear relations between Grain water use efficiency and harvest index grain yield for both site S1 and S2. In semi arid area and half irrigated plot we show that irrigation increase yield components for biological and grain water use efficiency. 
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